Nutrition value of mealworm, Tenebrio molitor was analyzed due to increasing demand of usage as a protein source for domestic animals and even further for human consumption. The purpose of the present work was to determine the chemical compostion of the Tenebrio molitor larvae, adult that were maintained under standard condition for further usage of mass-rearing system and its exuvium, and excreta. Tenebrio molitor, larvae, adult, exuvium and excreta contained 46.44, 63.34, 32.87, and 18.51% protein respectively, suggested that even excreta could be used as an additional supplement in food recycling process. This protein was also rich in amino acids such as Isoleucine, leucine and Lysine which all met the nutritional value recommended by the Food and Agriculture Organization. Fatty acid composition was detected with high component of oleic acid (C18:1), along with linoleic acid (C18:2) and palmitic acid (C16) in all adult, larvae, exuvium and excreta. These oleic acid (C18:1), linoleic acid (C18:2) and palmitic acid (C16) components were the same or even highly contained in excreta of mealworm 22.29, 47.19 and 19.17% respectively. Longer chains of unsaturated fatty acids consisted of two to three double bonds are known as healthy product was recognized in large amount. These results show new ways to consume mealworms and its waste for animal and human consumption.
Introduction
There will be a huge economical change involved, if insects become more considered as commonly acceptable food source for both human being and domestic livestock in industrial countries (Defoliart, 1992b) . Insects has a potential being an agent in recycling waste products and resources for highly nutritive diet for many other domesticated animals as well as for human consumption. Economical attention on insects as protein source into both human and animal food marketing is increasing among food producers along with escalating conventional cost of protein source such as meat, fish meal and soybean meal (Ng, Liew et al., 2001) .
Worldwide, nearly about 1500 species of edible insects are reported across 113 countries with 300 ethnic groups. As human nutrient source in traditional food, insects have potentially used among indigenous people in the history. (Defoliart, 1992a) . Insects supply 5%-10% of animal protein source including fats, calories, vitamins, and minerals among some ethnic groups (MacEvilly, 2000) .
Furthermore, as an attractive and important natural food source, insects have been used for various kinds of animals, such as birds, lizards, snakes, amphibians, fish, insectivore, and other mammals (McHargue, 1917; Frost, 1942; Brues, 1946) . Previously, a number of studies have dealt with Nutritional value of muscoid(Diptera) larvae or pupae which are recommended to recycle the waste products from poultry manure and other organic wastes for high protein containing broiler production (Defoliart, 1946) . The early use of mealworm known as animal food source for accessing to high protein source was summarized in Davis (Cotton and George, 1929) .
Moreover, a large portion of invertebrates including mealworm are commonly used as food source for many species in captivity. Foods given to these species were based on the observation, however beside this behavioral aspect, it is important to analyze nutritional composition in formulating food (Barker et al., 1998) .
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Material and Method
Insect samples were taken from the group that was maintained at insectariums of division of applied entomology at National Academy of Agricultural Science since 2011. Mealworm were then reared in constant indoor condition at 25 ± 1 o C, 50% (± 10%) relative humidity with a 14 L: 10D photoregime. Wheat bran likely the main food for mealworm and vegetable such as cabbage, reddish and carrot etc was added as water source twice a week. All the tests were taken place at Foundation of Agri. Tech commercialization and Transfer Analysis and Certification Division.
Protein, fatty acid and fiber analysis Protein, fatty acid and fiber analysis was carried according to Randall, Soxtec and Diethylether Extraction-submersion method (AOAC, 2003) . However different apparatuses were applied to proceed analysis such as Foss kieltec analyzer, Foss soxtec TM 2050 and ANKOM2000W for each crude protein, fat and fiber respectively. Ca 100-200 mg sample was weighted 1-5 g test portions into tarred cellulose thimbles. While draining each portion, test portion was measured into thimble. The filter paper that used for washing test portion into thimble was taken and dried at 102 ± 2 o C for 2 hours. In order to use filtration, 1-2 g ash, acid washed sand (EM SX0075-3, or equivalent CAS 14808-60-7) or Celite(545) were additionally poured to bottom of filter or mixed in with test portion prior to water extraction. Prevention of solvent and test materials from absorbing extraction water-soluble components including carbohydrates, urea, lactic acid, and glycerol were considered. Defatted cotton (soak medical grade cotton in diethyl ether of hexanes for 24 hours, agitating several times during this period) was put before absorbing the melted fat in the pre-dry step. Also, it was possible to add cotton on top of test portion before 102 o C ± 2 o C, 2 h drying step. Insert three to four 5 mm glass boiling beads into each cup, and dry cups for minimum 30 min at 102 o ± 2 o C. After transferring into desiccators and cooled down at room temperature, extraction cups were weighed to nearest 0.1 mg. Before attaching thimbles that contain dried test portions to extraction columns, extractor was preheated and condenser in cooling water had to turn on. While thimbles are in the boiling state, significant amount of solvent were applied to each extraction cup to cover test portion. The matches of cups with corresponding thimbles were checked after placed under extraction columns. Thimbles were reduced into solvent and boiled for 20 min. For sample extraction completion, the critical reflux rate was verified. Thimbles were extracted up to 40 min after raised out of solvent. In order to obtain solvent and attain apparent dryness, the possible amount of solvent was evaporated. Evaporating solvent was wrapped up when extraction cups (aluminum of glass, extraction temperature settings many differ; consult manufacturer's operating instructions) were removed from extractor and transferred into operating fume hood at low temperature. Moisture was removed by drying extraction cups in an oven set at 102º ± 2ºC for 30 min; lastly, dry extraction cups were cooled in desiccators at room temperature and weighed to nearest 0.1 mg.
Amino acid, crude ash and minerals analysis Amino acid, Crude ash and minerals contents of mealworm sample was performed by the methods of the Association of Official Analytical Chemists (AOAC, 1990) . Hitachi L-8900 amino acid analyzer apparatus was used for amino acid analysis.
Moisture
The moisture content was determined by drying the wet sample to a constant weight in an air circulating oven at 70−80 o C.
Crude ash Vecstar Furnace divison apparatus used performed for crude ash test. For the preliminary process, cruciform was burnt at electric stove, 600ºC for 1-2 hours and then cooled down for 40 mins. After weighing, 2-3 g sample was taken and put into increased temperature an electric furnace or gas burner prior to next step. Sample was again placed in electric stove to burn for 2 hours and cooled down at desiccators for 40 min. After drying, the crude ash content was found by burned sample weight.
Minerals analysis
Mineral samples were tested by using GBC Inductively coupled plasma integra XL ANKOM 2000W.
Mineral samples
Hydrolysates have been reduced by about half, covered with a watch glass, and then taken into a 100 ml Erlenmeyer flask samples 0.5~1.0 g ml of hydrochloric acid solution (1:1) ml by heating slowly filtered by the filtration method. Fluid samples.
